Inhibition of elastase and other serine proteases by heterocyclic acylating agents.
The N-acylsaccharins and N-acylbenzoisothiazolinones form a new class of acylating inhibitors of the serine proteases with a broad spectrum of activity. However, they are unique in that they are able to differentiate between various serine proteases because of the differential stability of the presumptive acyl-enzyme formed. Furoyl saccharin was the best studied among this class of inhibitors. We report evidence that the amide bond in the heterocyclic ring of this compound is cleaved by porcine pancreatic and human leukocyte elastases and chymotrypsin, forming acyl-enzymes. Radioisotope studies indicate that the saccharin portion of furoyl saccharin is attached to these enzymes in approximately a 1:1 molar ratio with enzyme, blocking the active site serine. The acylelastases thus prepared are unusually stable to hydrolysis, with kdeacyl values at neutral pH of 2.3 x 10(-6) s-1 for porcine pancreatic elastase and 1.4 x 10(-6) s-1 for human leukocyte elastase. Trypsin appears to be inhibited by a different mechanism. These data suggest a new approach to the design of specific synthetic protease inhibitors.